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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a stereoscopic image 
displaying technique capable of stereoscopic-displaying a 
virtual body image at the body part such as the hand of an 
observer. 

SOLUTION: This stereoscopic image system for allowing the 
observer to stereoscopic-recognize the virtual body image is 
provided with position detecting means (S3, S4, S7, S8 f 2, 1) 
detecting a position in a real space at the prescribed part (a 
hand, etc.) of the observer observing the virtual body image 
and outputting its spatial coordinate, and a displaying position 
determining means 1 determining a position making the 
observer recognize the virtual body image based on the 
spatial coordinate outputted by the position detecting means. 
As two parallactic images are respectively presented every 
vertical synchronizing period to the respective right and left 
eyes of the observer, the observer recognizes the image as if 
weapons, etc., (W1 and Wr2) really exist in his own body part 
(hand). 
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m & mM^\z ti^-r s tz * <d stfr*^^s* s tarn u fc. 

tronic Visualization Laboratory) {C$3V>"t\ 19 9 
2^|r^^$tbfcC AVE (Cave Automatic Virtual E 
nvironment) jjs, ^roftSTfcS, CAVE 14, 3mi 
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Reality:The Design and Implementation of the CAV 
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[0 0 0 8] HK, ±C©J:5K*«#rol*oft|»aft: 

«fv>-egis-?-5«fc oftf— j* ^<r>mm^^ m. 
[0009] ^r-e, #3^14, «**»^»«)*#» 

[0 0 10] 

a-c*> s. tt«*a*a asm* 

[0 0 1 1] ff#*g2K:lE*c<a$§S>3l4, 

A-c-fc5„ ^e^tu^ (#a-fe^*, =^t^-* 
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[0 0 14] W*«5fC|E«ro^^}4, W*«4(C|E« 
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^SSrttSlW^IStti:^, ft«:5*»5*»Sr, 
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[0015] If 6 fclE*t©»Wtt. 1 XI4if 

w& t mriE* g wm^tr aws-r * w& t & 

[0 0 16] HMt*7fc:|agW>*WH:. Msfr«2U:EStt 10 

[0 0 17] ff*«8Kfa«tf>3£5m4 x 

[0 0 18] n^t«9lc|Bit«>%^». H£M±t;HKffl 
iW«ro»iS#«>3f>fe«>#iWWStl!:fe^«^IBI±©<tt 20 

[0019] if l o fcEfMttBWtt. M&#<p g 

[00 20] if #*g 1 1 KIEi&roSgl^te, m#3S 9X14 
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\>\ Mxf4\ &fl2^7*^y^ i £S91<0=»— 7V >^ 

[0 0 2 5] 3-fflJl£^ffil4, ^o^i^asilHfe&fltj 

fit, '«^1l0ittFS:ffiMHbU *>o. 3s^ffiJ§i2T' 
£C5-&7£M* (keystoning) ^y?7->3Vl* 
(pincushion) ©*BE*ffiliM::i-4fc»t>» 

[00 26] ft*5, #ffi'« 5 %V^flx^-o©f (*^ 
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y— ^KftoTVS. rrofcfe, a^#(4, AffiSriai 

[0 0 2 7] S*5#I4<11:±. ri/- ^1 tJJztPT'L'— 

5. 0IJ;U4\ *^ffiT*(4, T'u— Irl (7'U-t2) <D 
BS«EO$i5^tcir>-y-Si (S s ) Sr, ffigH^-fev* S 2 
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^f-^i:UT^ILTt ) ±V>. 0J;tl4\ HI l(r«T' 

y^"mkW«»«r*ft. T^-t-T iifcliTb«>b8S 
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n it ^ ■? t tm&m^ffi t comica^ km $ 5 — 5 a ~ 

(4, WfAi»o*i $ fc/h* < -TSfci6lc:*^iT-fo 

So 
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So #«fi«Ti~TBtt* r^«*7);fc# 
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VHPi^ctt^HPa^m-f-S^im^l 06tl07, 
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4, fci(>\ ^f|7yftl 0 8, 1 0 9£r1if£So 
[0 0 3 7] fflflM&ai;/* y^ioiB, Miia^ y r 
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fi. H*ftj&s 1280X512 tr^-fc/ufc i 
S>3fc9 1 2 0^u-A^H^SBg*^^*SnSo 
40 r o<t 5 ?itti«:»fct7-^ ^r— > a isb tttt, 

ffi-TSo Mfcfi, '>j3y^77-fy^^tt«)^77-f 
^ 4 a — 4 f ^fc££lxSo W^M^^p y^lOlS: 
50 [00 3 8] ^^iim# 3 (1. HflM&S^o ^10 
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[0 0 3 9] #^o^i^?4 a~4 f ft, SVKUrI— 
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77403 tC^a^tb7t«i#tri@^-^ Sr*^-f-So 20 
U»f4 0 4^b*Ufc*tt, 5fc*fflBBSOBflft**a5 
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K+#ft Sri6«-e* ft v e> -e*> s. 
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Wit^o irtt, WAnT-fc5Afl5&IIBt*TSfe 

[0 0 4 2] ir^AftSr^^^hi-**!? 

-ftfS— Aft<0T*n= 2 ^-T5o ir^B* 
9ffllWSfttt#[ll*^»r»J6L-C*-fe>'-!>-S 1 '-Sa^b - 

r 2 i i «ii^nxv^o 
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2) o z.<ot%. IB«^»»fc«x.&ixfc-fe^i»-Si*» 
So {fe^ir^ifS 2 — S 4 0«|fcfcl«-J§-M\ '&<nm 
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y u-t i ^S^lif olg^ ttv>5o -Tft^» 

* (x, y, z) = (0, 0, 0) <t{SAEb^4§-g\ $ 

L i *3 J; tflBtt G b *ufeffi«ir vU" ^ ^ 

■9- (Sx) ^6>36«S*L5«^3:*<5v^-C, £qftttlMc 

tt-rz&wmm t^&nmt &&&&& 1 lt* 

[0 0 4 5] :n^^7^^(!:fti^i:S<5^ 

T\ 17 — ^^7" — ^>3 Vl^, ^77-fy^7-f7'7yS: 

[oo4 6] met-. sc*iif§fciftBg^#iir4ft*ii%ffiic 

S/Tt5f-^ fc<Z>BMfiSr*-*-o IS6tc*5V^"C. C 0 (i 

«]^f-rs^3^f® (sa. sb*3J:i>*sf) (omkfr* m 

BSic^Bfft^tSffi^aE^-r^Sliflftirft*. /^liftx- 
^Sr±HS^OSFfffiS A. SB*3±U«SF<OMI-a5*t5 

*^»ft«J <0«"T?ttWLfcCAVE^tt«*SJ8ffl"C# 
So ]E«ftSl**stT*>ixtLtf. El6 0Affi. Bffi*5J:^ 

i~S r fc ft < 5 r. t *5^riBftatflclllft 

[0 0 4 7] <®^J^Sbf^>^7"^7 P S 4 — S 7 ^T- 
S 0 Witf, iroft»»*«f*:-t?fc5*^7^* 
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1^^ 1 0 ltt. #^o«tfc-fe^^»UJ«*S:# 

ftLftl*ft«W<Z)#ft«rHJ»U 7*1—-^ 2 iy^/V— Y 

[0 0 4 8] ^T^y^S 4Jd*3V^-r, Ift&iypy^ 
10 111 «^*J3&<7>fc»^sS— yuCBi. CBaSrRS 

#frS:H(f « 5 J: 5 ft*— yu«:R;fe-f-5o 
[0 0 4 9] EISK^-rJ: o\z % ^Sr»^i-Sfc 
lto<D'<7*—# t LT, BttoS/n 1 0 lit, 

{BOotR— yuCBiOtp^SrOi. ifSSmiU 
WifflS^sS— yUWBi<75<t"i^S:0 2 , r 2 £ 

*Wi t Sit C <k LTV^S ^*^S3pJ3£"C * 5 

«35*03eo*ftibT, 3ti»flEW 3 ^?>«iirbtt5 if 

^[^i-^L — t^fctt^r^ytfeotU 
*»flEW a oaD^ffiBttU^fc»^^^i^Sria:»t 
fttf, ttaSBd^b^— Iftf— AAS*4t*naJ:5ftSc 
flWflftSr^-t-S - ^ tt, jfc»WxS:^SBHaBtw* 

[0 0 5 0] £t\ ^Btd^W*— >^^^£ 9* 
#l*«r& (d>n+r 2 ) (7f^S7 ;NO) . i" 
ftfc^A«W^®*C^afcoTV^ftV^2pJ3£bfci:* 

effl (^f^s8) % (^fyys9) <ojd* 

(d£ r x + r 2 ) (J^s/y^S 7 ; YES) , "Tft 

*> *>«»wdss* c \z m tt^itt mfe Lfc £ # mm 

ffiU -&/*Lfc«L ffi««E*f-5 (*^r/:/S 1 0, s 

1 1) o 

[0 0 5 1] JfctOT'V— Ytffc&i-z>m& (x^yys 
12; YES) . -fftfc^J&MKoJ:?^^^— iri^ 
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&>f y > v h-rs c^^s 13) , %sw<n-7\s 

-ir^ffffiLftV^-^ (^xyT'S 1 2 ; NO) . 7"U 
— Y<D$<?>9*!) J tis h-TS (-X^yT'S 1 4) 0 

[0052] s»»jw#-e*5at, ft 

9, te^K»Wffe*r£fifcLTfc<fcv\» Wfctf* ^u— 
10 Wlcioxv^ (^l:Motv>5) *:ttS>SK:fca> 

[0 0 5 3] ft*3. BMftftiairBBi-5lftM^*SrtTo*: 

11-11 4^feffifltSn5r 4:tt#5*-Cfcftv^« 
[0 0 5 4] < >Y *y9 — 94 ^ ls?\Z^\^X<DW\\^> 
0 91:, Httftl^p^^ i o l^if^J; 5l-tei££ 

ft£ c *»«Ttt:2$MW£tt*. -Tft^^. — o<z>j&#: 
BHfctt. ^^WftnX2 (MBB) <D7U- -Apff£ 

[0 0 5 5] iMi^ny^ 1 0 1 II, 7 1/-^^- 
St^o 0 9M5H-J;5te\ 7 — 9*=?— is a W±zf\s 
^"D *?z±9 9 AO^&m^^WfeA 0 1 (t. 7U-A/^ 

30 5/7r40 a^i^Dy^^u- i (D&mmm 

A/<>>774 0 3cr>3#@cr>yn y ^ ^ ftv ^"CteiJIStl 

/^77r4 0 3<7)2f S^yay^^ ^gfflpH^— 
[0 0 5 6] 71/^5/774 0 311 ^5/77^ 

40 (OttS ^> -V y ^ Srfgtft-r 5 IB ^m-^W*&ygy n * 
10 1 0>&ft^!ft9fm 3 Sr«T#IS«iHJ:flttt* n«. 
/I/- 1r l^HS^t-MLT^, 7 1/^5/77403 
^*^^7'n s/^^pfft^— *^UStb5 t 

I^llti-, 7"u— Y2<Dmm\~ft\^X\-Z, 7U-^y7 
7 4 0 3C02#@^yo 5/^OWt-7 — ^^i2ll±i^nS 

^^ttl $ Ji5 ^Mft^ffi <b ft * H3£fc«-*§-£r 

50 W^i-So 



(8) 



#Bi?9-2 3 7 3 5 3 



13 

[0 0 5 7] ^u—irtt, Wi&^ffi^Sb(Dffi.&\z 

ttt-SwfcfcftSo 
[0 0 5 8] El9^f)t*J§i9l:, -o^Mf^^ffi 

X2 (MBS) <Djaaft*^KT*«r ij&s¥U£ 0 

[0059] a i o ic. bi 7 xm^ istzfammm&mTF 

BS^**i-*Iir«o«^-S:*"*- 0 -otitic 

x «: wfc-f- a r. t k * s o 
[oo6o] <&Mm<Dm&>&±<Dffi&\z£^xm*t 

[0061] i) 6 ffiumHfe^^Srff 9 <£>-c\ ^u— 

[0 0 6 2] ii) ®»«*ffi<75|BHJ-J: Hr^fcti 
A9 355ffx-50"C, YT<n; "9 
5 t^fti\ 

[0 0 6 3] iii^M^V K<D!7 — 9 Tsy— a Vj&Spf 

[0 0 6 4] iv> ffimteffimmfezfi ? <dx% famm& 
j&^&teiii-So 

[0065] v) SEiaffljajfi«*siffi^<o-e, 

[0 0 6 6] iv) m^t-^ftbfti^^Sr, S>tzt>>h 

K*ft5i6fc»*«:*5*£H*:5 - £ a«T?* S 0 
[0 0 6 7] (II) R2»S 

tcfH1-s 0 

[0 0 6 8] *»«B<OHllft**S6ll^>#IJ*tt:, % 1 7£f© 

km$mmx$bz> 0 (iu i7i/-ABtt8:$*t5fc 
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PHHtt Y<D A$c nX2 (S 
IS) tt<0«ft*i:ft5 o 17-^^^—5x3^ 

[006 9] hi lie, * j m2wm<DWMi&t. 

«tv\ "f-ft;b*> % y— 9*"r— is* ^14, — ocoj^H^ 

» IS L fcfe @ flj PHSKt* — * *3 «t 3 JB 9 Z ± 

- A/^/774 0 3rtT^ttT, HI lK5H-<fc5ft 
)R»-e**t, :M:ra»Lt!JH«fiaot«liS/ 

[0 0 7 0] *m2Mm^£ft\^ &A&<D&*\Z^± 
[00 7 1 ] 

20 IIHfcffil] H 1 2 75^H 14C, ±:tZ&MmXtkf&X% 
[0 0 7 2] HI 2(4. 1 ^fSt^V ^TlftC Lfc^ 

-iN/K^iwt^^c mm (a) -m. 

Si: 5 li^tt^) 0 
30 [0 0 7 3] mm (B) 14, S«^iS<5V^"C#"C9IBRJ- 

[0 0 7 4] Hi 3*3«fclW211 4(4, y-^tt< ttv' 

Sr^-To HI 3 (A) tr*5^T, HA^«*#3ft s SBao 

40 Jti5 0 IDH (B) \z.^o^X. (Sffipftt^iiJa-f 

^t±^ 0 t^<J:5Mf5 0 IrIH (C) t-*5^ 
X, ^*fi«6ds*5p*iRit2:»Jx5o #M« 

[0075] h 1 4 {&<D*—y~>if(Dmi&mmm 
x-foSo hi 4 (d) icjo^r, {prtftv^ra^fc^s 

tirfc^. IrIH (E) Jd^-j- J: o ft^a— y^EHKbft 
fcJ^ftflKSWJeSrfTSo i-ftfe*>, ffiftBftt-e*** 



15 
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